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COLUMBIA, MO.: 
~JRESS OF E. W. STEPHENS 
I&}<). 
THIRD BIENNIAL REPORT 
OF THE 
Director of the Missouri Agricultural 
Experiment Station 
On the Enforcement of the Fertilizer Control Law. 
To th e Fortieth Gencral Asscmbly of i1fissolt ri,' 
In accordance wi th the requirements of section 5 of the 
act of the Thirty-seventh General Assembly, approved l\-farch 
20, r893, entitlecl, an act to regulate the sale of commercial 
fertilizers and prevent the adulteration of the same, I have the 
honor to submit berevvith the third b iennial report of the 
Director of the Agricultural Experiment Station, containing an 
itemized statement of the receipts and expenditures under the 
law, during the two sears r897 and r898, together with a list 
of the brands of fertilizers inspected and their composition. 
The total receipts of the officc from this source are as 
follows: 
For the year ended Deecrnber 31 , 1807. 
~~ees for analysis of fertilizers. . .... ..... ... ill 80 00 
Sale of tags. . . . . . .... .. ... .. ..... .. .... HHJ 75 
Total for 1897.. . . . . . . .. . ... ill !:l7!J 75 
For the year ended Dceember 31, 1898. 
Fees for analysis of fel'tilizel's. . . . . . . .. . . . . ... .. $ 150 00 
Sale of tags. . . . .. ... . . . . . . . . . . . . . . . . . . . . . .. . .. . . 227 70 
'rota1 for 1898 ..... $ 377 70 
Total for two years . ... . . .. .. . ... ... . .... . $ 657 45 
Itemized statcment of the receipts and expenditures of the 
Mi,souri Agricultural Experim.ent Station, on account of fertil 
izer control: 
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Date 
Rec.eived. 
1897. 
Ma,reh 2 . . . . . . 
April 2 .... . . . 
Apl'il]f) . . . . 
JUlJe 20 . . . 
July 30 ...... . 
August 20 . . . . 
August 20 .... . 
August 2,1. 
August 27 .. . " 
September 7 .. . 
Septem hel' 8 .. . 
i:leptember 10 .. 
September 20 .. 
1 RflS. 
Jllnual'y 1. .. . , 
.JanUll1'Y 7 . . . . . 
Mal'ch 24 ... . . . 
July ii .. . .. . " 
August 1. . . . . 
August Iii ... . 
Sept.ember 8 .. 
Septembel' 8 . . 
September ](i .. 
Sept.(>mber 2~ .. 
Octobel' 15 . . . . 1 
November 10 .. 
November Hi.. 
December 20 .. 
REOEIPTS. 
Name and Place of Business of 
Manufacturers. I 
Ree'd I 
for I 
Analysis
l 
Armoul' Packing- Co., Kansas Cit,y ... $ 40 00 I 
Rec' d 
for 
Tags. 
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Armoul' Packing Co ., Kansas Cit.y . .. '$ 22 25 
P . B . Mathiason &:; Co., ~t. Louis . . . 20 00 I 10 00 
~lI'if't &:; Co., Kansas City.. . ... . .... . ~O 00 22 50 
S.w!ft ~ ~o., l~an s l1s (~!ty.. . ... . . . 5 00 
SW1ft &:; ( 0. , hansas ( 1ty .. . .. . . ' . . 50 00 
Arllloul' Pnckillg Co., Kansfts Cit.y . . . 10 00 
P. B. l\:Iathinson &:; Co., ~t. Louis.. .. 20 00 
Ar1110ul P acking Co. , Kansas Cit y . . 10 00 
Armour Packi1lg Co ., Kansas Cit,y .. . 10 00 
Al'111our Packing Co., K:llIsas City. . . 10 00 
P. B. Mathia.son &:; Co., ~t. Louis . " 1 20 00 
Armour P:wki1lg \.'0., KalJsas City. . . 10 00 
._- -----
'I.'otnl for the year] 897 .... . . . .. . . 1$ 80 00 $ 199 75 
---- ----·----1----
p. ' R. Mathiason Mr~. co . . , St •. IJouis .. $ ao 00 1$ 15 00 
Armour Packing Co., Kansas City. . . 40 00 
Armour Packi1lg Co., Kansas City . .. 10 00 
Swift &:; Co., K ansas Ci t.y . . ao 00 30 00 
Armour Packing Co . , 1'an8118 City . .. 65 00 
North westel'll l<'el'tili~el' Co., Chi eago, 
Ill.. . . . . . .. . .. . .. . . . . . . .. . . . 10 00 
Armour Packing Co., Kansas City . . . 
Armour Packing Co., Kansus City .. . 
Armour P aeking Co., l\nnsas (Jity .. 
P. B. Muthinsoll Mfg. Co., St. Louis .. 
Swift &:; Co., K:mS[L8 City ... .. . . 
Swift &:; Co., Omaha, Nebraslm . . . . . 
Swift &:; Co., St, .• Joseph . . . . . . .. . .. . 
A. B. Mayer Mfg. Co., St. Louis . . . . 40 00 
5 00 
15 00 
10 00 
25 00 
11 00 
20 00 
5 00 
5 00 
11 70 
Total for the year 1898. . . . .... . $150 00 $ 227 70 
'I.'otalreeeipts for two years .... . . $ 657 45 
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Date Paid. 
1897. 
April 26 .. . . 
June 2 .. . ... . 
July 29 .... . 
October 1 . . . . 
October 27 .. . . 
1898. 
January 26 ... . 
March 30 . . . . . 
June 29 . . .. . . 
June 29 . . . . 
September 29 .. 
November 30 . . 
December 21 .. 
December 21 .. 
December 21. . 
December 31. . 
December 31 . . 
EXPENDITURES. 
Items. 
E. W. Stephens, printing tags .. . . .. .. . .. . 
E. W. Stephens, printing tags . .. . ...... . . 
B. W. Stephens, printing tags ...... .. . .... . 
E. W. Stephens, printing tags . . 
E. W. Stephens, printing tags 
Betty Washington heirs, rent of land, $5 .00; 
for fertilizer experiments and corn, $3.00. 
E. W. Stephens, printing t ags . . . .. . . . 
E. W. Stephens, printing tags . .... ... . . 
E. W. Stephens, 300 postal cards. . .. " ... . 
B. W. Stephens, printing tags. . . . .. . . . .. . . 
E . W. Stephens, printing tags ., .. . . . .. . 
H. J. Waters, Director, salary. . . . . . . . . . 
P. Schweitzer, Chemist, chemical work. . .. . . 
W. B. Cady, Chemist, chemical wen·I" ...... . 
W. B. Cady, Ohemist, chemical work. .. . .. . 
P. Schweitzer, Chemist, chemical work .... . . 
Total expenditures . . . . . . . . .......... . 
----'---
Amt. Paid. 
$ 16 00 
5 00 
10 50 
80 00 
1 50 
8 00 
43 00 
20 00 
5 00 
69 50 
30 00 
104 17 
83 33 
75 00 
75 00 
31 45 
$ 657 45 
Date. 
1897 
Mar. 16 
Apr. 19 
J une 10 
Aug. 27 
ANALYSIS OF CmIMERCIAL FERTILIZERS SOLD DURING 1897. 
~ li Z Iper cent Phosphoric ACid ·1 1 tt t>:.l S'~ :;~ i 'l:i~'"g r» ~ 
;n' '"' .... '"' I I g. '"' '"' ~~. 
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1 i I 
. _ .. I r ~\;'.::." g'~d' bIO~d~Od! r" ~ "I. . . . . I 
Armour Packlllg Co., Kansas Clty···· I "i SpecIal .. . ... . ... ' · ·· 1 <).611 ,44.... . 'I 
1
1 Fine ground 1Jeef bone . . ; 4. 69 ~,~8 1 ' ' . ' . ' 
l Raw hone meal. .. ' . , ... . 10.19"./9
1 
• • •• 
I : . 
I f Pure bone meal. ......... ! 6.:103. 951 ......... 1
1 P. B. Mathiason &, Co., St. Louis.. . .. II Acidulated hone and pot- : ~ ".'> -- ~ _ 1 . _ , I l ash ... .......... ". I 3. /0,_.<) . " .• 6 1.64: 
1 r P . b I I 6 O-I~ !l'j i I Ule raw one mea ... . . ' " ." ..... ,. .. .. 
Swift &, Co., Kansas City . . ... .... / i Pure 1'[tW hone meal andl I . [ Il potash .. .. ..... . . ··· '16.0513.37! .... j .... · 1 
Anchor brand pure bone I 
A. B. Mayer Mfg. Co., St. Lonis .. . . ·If meal .. ·.. ...... .. 6.8513.771 .... . 1 .. ' 1 
. Anchor brand COl'll and! I l h t · · I ~ -.J ~ -"I 'I 5'1 ' 4 6" I w ea glOwel . ... . . / ~ I "·I~ ~ . -i . <)1 
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27.241 
22.48 
10.J .. .. 1$24.85 
9.551 . . .. 28.05 
27.24
1
, . . 24 .98 
22.48 .... 24.86 
23.381 23.381. . . 25 88 
7 .68
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19.08,2.71 28.38 
23.911 23.911 . .. . 26.14 
20.941 20.941 . .. . 24.68 
21.25i 21.251' .. \ 24 . 06 
6.451 13 ,62,2 .34 25 .96 
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Date. 
1898 
Jan. 27 
Jan. 27 
July 10 
Aug. 15 
1 
ANALYSIS OF COMMERCIAL FERTILIZERS SOLD DURING 189R. 
Name of Manufacturer. Brand of Fertilizer. 
:7......1 z "" Per cent Phosphoric ACid·1 II ::? 
"",'V _ .·V '"0 '"0 "0 £0 
0('0 1 et- . tJ) 0 CD CD "" ~~;1: I 1 1 ! ~:i "' CD ~ ~ ~ ~ Solu' l Re· Insol.ll' Tot a1. \ p- ~ 
. . ""I ble. Ivel'ted ble. '"' 
1 I 1 ) I 
'"" 0<1 
:::s £0 
'p CD 
( Rawbonemeal ... . .. .. 18.724.35 . .... 1 ..... . 11 24.09
1 24.09: .. ' 1$27.50 
Fine grollnd l)eef bone"'
1 
6 . !i5 3.69 .... '1 " .. .. 25 78 25.78 ... 26.54 
Armour Packing Co., Kansas City .... 1 i Bigh grade blood and . 
I bone ....... ...... ". 5 6916.39 .. "I" .. 11 .24 11.24 . ... 25 .91 ~ Speeial.. .. . . ... . ... 6.90
1
6.88 ....... I 9.68 9.68.. 26.44 
( Pure raw bone meal. ..... 7 .814.14 . .... .. : 24 . 12 24.12 .. 26.89 
~ Swift's complete fertilizer , 5.55
1
6.68
1 
.. ... 1 .... I 10.:19 10.39,3 .20 30.43 
l Swift's~>BollemeaL. 2 .87i5.49, .... 'j' .... ·1 20.15\ 20. 151 28.56 
Ip. B. Mathiason & Co., St. Louis ... . I 
( Pure bone meal.. . . .. .. 6. 20,!3 951 .. '1" ··1 2:3.38
1 
23 .38, .. . 1 25 .88 I Pm e bone meal. . . .. . 3 .013 .79i ·· · ··· · "' 1 24.0124 .01: ... . 25.78 i (For Plant Seed Co.). I : ! 1 
l Acidulated bone and pot· " ?J ')1 _ i "J __ '" ')?_ ash .. ......... .. ...1 3 41 w. _<>1 1 8~ 1 1.48: 2'~;) l ll. ;)'" w.88 _w . OI 
r Anchor brand pure bone I I , . ' 1 
A, B. Mayer ~1fg. Co" St. Louis ... . . ! t meal. . . . .. . . .. .. i 6 .85
1
4 811 .... ! . .... , 21. 40 21. 40, ... 22 51 
: Anchor brand corn and I I II! 
wheatgrower ..... ... i 723 .71 1 1.16 3.041 6.84 11.041 .90 27.27 Nort~lW~stern Fertilizer Co., Chicago,/{ Bor.s9 Shoe brand .... ....... !2.47 5.50: a .501 2.5°1 11.50 11 .81 19.86 
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TRADE VALUES. 
In the last column of the foregoing table is an estimate 
of the trade or commercial value of each brand of fertilizer 
licensed in the state during the tvvo years covered by this 
report. 
In 1897 the following schedule of price~ f0r the different 
valuable ingredients contained in the fertil izers to be offered in 
Missouri was adopted, from wh ich the trade value per ton was 
com puted : 
THADE VALUES ADOPTED FOR lii97' 
Phosphori c Acid: Per pound 
InHo/'Il blfJ- --In pure bone and tankage. . . . . . .. . .. ..... $ .08 
Ava.ilablo . . . . . .. .. .. . .. . .... . . . . . .05 p;f 
Nitrogen: 
In fine bon e . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . . 
In blood and bone ... . . ... .. . ... . . . ... . .... . ... . . 
In fine bone and tankage.. . . . . . .... . 
In nitrates. .. . . .. .. ... . . .... ... . . .. . . . . . . . . . . . 
In ammonium salts ... . .. . . . . 
Potash: 
As a sulphate. . .. . . . ... . ........ . .. ..... . .. . .... . 
As a muriate ... . . . . . . . . . . . . . . . . . . . . . ....... .. . . . . 
.15 
.15 
.15 
.17 
.18 
.06};f 
,05;t! 
The prices fixed for nitrogen, phosphoric acid, and potash 
in the foregoing schedule are intendecl to be approximately the 
average selling prices of these materials delivered to the 
farmer with freight and agent's commissions paid. They 
are of value only in indicating what wonld be a fair price for 
the fertilizer 'the farmer has decidecl to purchase. This trade 
value should not in any case be confused with the agricultural 
value of a fertilizer. The two terms mean quite different 
things. It wonld be more satisfactory to the purchaser to have 
the Station fix the agricultural instead of the trade value of all 
fertilizers inspected, but unfortunately the present knowledge 
of the soil and of fertilizers is too meagre to permit this to be 
done. 
AMOUNT OF COMMERCIAL FERTILlZE1{S SOLD IN MISSOURI. 
In 1897 four manufacturers submitted ten brands for 
analysis and pl1l'chased tags for the same. Owing to the 
unusually severe drouth of that summer and fall and the con 
sequent reduction of the area ' sown to wheat, the trade in 
fertilizers was unusually light. 
In 1898 five manufacturers licensed thirteen brands, and 
report a much better trade than during the previous year. 
According to the reports of the licensed dealers doing 
business in this state, it is estimated that in 1898 the spring . 
sales of fertilizers amounted to approximately 400 tons, com-
pared ,vith 300 tons in 1896, consisting chiefly of blood and 
bone and complete goods, for use on garden truck, strawber-
ries, orchards, potatoes and corn. The bulk of these feItiliz-
ers was purchased by farmers, orchardists and gardeners in the 
vicinity of our larger citieg~ 
The fall sales are estimated to have reached 2,900 tons 
compared with I,700 tons for the corresponding period in r896, 
and consisted chiefly of ra'>v and steamed bone goods with 
more or less brood added to bring 11p the nitrogen content, and 
in some cases with potash. Most of these fertili zers were 
applied to wheat. 
Assuming that these fertilizers cost the consumer an aver-
age of $25 per ton, the farmers of Missouri invested in 1898 
the sum of $82,500 for these materials dming the year. In 
1896 it v .. as estimated that the fertilizer bill of the Missouri 
farmer was $50,000. From the in q uiries for information on 
this subject, and reports of many intelligent farmers, it appears 
that the use of commercial fertilizers is increasing in this state. 
vVhile the aggregate sum paid last year for commercial 
fertilizers by the Missouri farmers may appear to be large, it 
is insignificant in comparison with the investment for this pur-
pose by the eastern and southern fanners. Conservative esti-
mates place the annllal cost for fertilizers in many of the eastern 
states at from $3,500,000 to $5,000,000 each, and the total for 
the North Atlantic states at $40,000,000. 
Until within recent years little interest has been manifested 
by the farmers of our state in the use of fertilizers of any kind, 
and in the preservation of their vast stores of soil fertility, but 
the increasing number of inquiries for information on these 
subjects received hy the Station point forcibly to the necessity 
for improved methods of cropping and handling our soils, and 
for kno~'ledge concerning the rational use of farm manures 
and commercial fertilizers. 
Very respectfully submitted. 
H. J. WATERS, 
Director. 
